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1
LIP TYPE SEAL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This 1s a national stage of the International Application No.
PCT/IP2009/057046 filed on Apr. 6, 2009 and published 1n
the Japanese language. This application claims the benefit of
Japanese Application No. 2008-127861, filed May 15, 2008
and Japanese Application No. 2008-172877, filed Jul. 2,
2008. The disclosures of the above applications are incorpo-
rated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a lip type seal correspond-
ing to one kind of a sealing apparatus. The lip type seal 1n
accordance with the present invention 1s used, for example, as
a water pump seal for a vehicle such as a motor vehicle or the
like, or 1s used as the other general purpose water pump seal.

2. Description of the Conventional Art

Conventionally, as shown 1n FIG. 4, there has been known
a l1ip type seal 74 which 1s installed to an inner periphery of a
shaft hole 72 of a housing 71 and slidably comes 1nto close
contact with a peripheral surface of a shait 73 inserted to the
shaft hole 72, and the lip type seal 74 has a first seal lip 75
which 1s arranged at a sealed fluid side A and 1s made of a
rubber-like elastic material, and a second seal lip 76 which 1s
arranged at an atmospheric air side B and made of a resin
(refer to patent document 1).

Since the conventional lip type seal 74 mentioned above
has a plurality of seal lips 75 and 76 each of which performs
a seal operation, an excellent seal effect can be achieved,
however, causes a disadvantage in the following point.

In particular, onthe basis oI necessity for recycle against an
environmental problem in recent years, 1t 1s required to dis-
pose of each of constructing parts of the lip type seal after
being sorted by material, however, in the lip type seal 74
mentioned above, the first seal lip 75 made of the rubber-like
clastic material 1s vulcanization bonded to a reinforcing ring
77 made of a metal, and both the elements 75 and 77 are
formed as an mtegral vulcanization molded product. Accord-
ingly, 1t 1s 1mpossible to easily separate and sort both the
clements 75 and 77 at a time of disposal, and it 1s therefore
impossible to comply with the necessity for recycle men-
tioned above.

Accordingly, the applicant of the present mvention has
proposed a lip type seal 81 having a first lip seal member 82
provided with a first seal lip 83 arranged at a sealed fluid side
A and made of a rubber-like elastic material, a second lip seal
member 84 provided with a second seal lip 85 arranged at an
atmospheric air side B and made of a resin, and two retaining
rings 86 and 87 pinching both the lip seal members 82 and 84
from both sides 1n an axial direction and made of a metal, and
having a structure 1n which these four parts are assembled
without being bonded, as shown 1n FIG. 5 (refer to patent
document 2). In accordance with this prior art, since each of
the parts 1s not bonded, 1t 1s possible to easily separate and sort
cach of the parts. Accordingly, it 1s possible to comply with
the necessity for recycle mentioned above. However, in the
prior art, there 1s room of improvement in the following
points.

(1) Assembly Retaining Characteristic Among Construct-
ing Parts

In the lip type seal 81 mentioned above, two retaining rings
86 and 87 are respectively structured such as to have annular
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flat surface portions 86a and 87a for pinching both the lip seal
members 82 and 84 from both sides 1 an axial direction and
tubular portions 865 and 875 integrally formed with the flat
surface portions 86a and 87a. The tubular portion 866 in the
retaining ring 86 at the sealed fluid side A 1s fitted to an inner
peripheral side of a cylinder portion 82a of the first lip seal
member 82 and the tubular portion 875 1n the retaining ring 87
at the atmospheric air side B 1s pressure inserted and fixed to
an 1nsertion hole 825 provided 1n the cylinder portion 82a of
the first lip seal member 82. Accordingly, each of the parts 1s
retained 1n an assembled state on the basis of setting of a
fitting margin and a pressure iserting margin for the fitting
and pressure msertion. However, 1n the case that each of the
parts 1s exposed to force in the axial direction, an engagement
structure for preventing separation 1n an axial direction of the
parts 1s not particularly provided among the parts. Therefore,
if the retaiming ring 86 at the sealed tluid side A 1s pulled 1n an
axial direction (a direction of an arrow C) so as to detach the
lip type seal 81 in a state of being installed to an 1nner
periphery of the shaft hole 72 of the housing 71, there 1s a case
that only this retaining ring 86 1s pulled out and the other parts
remain 1n an installed state (alternatively, there may be a case
that only the retaining ring 86 and the first lip seal member 82
are pulled out, and the second lip seal member 84 and the
retaining ring 87 at the atmospheric air side B remain). This 1s
because of nothing but the assembly retaining force among
the parts depending only upon friction force.

(2) Installing Workability

Further, inthe lip type seal 81 mentioned above, two retain-
ing rings 86 and 87 do not particularly have any structure for
defining an interval in an axial direction therebetween. Fur-
ther, the first lip seal member 82 made of the rubber-like
clastic material and pinched between both the elements can
achieve a sulficient seal operation only when used 1n a state of
being compressed 1n the axial direction. In other words, there
1s a risk that a leak of sealed fluid 1s caused between the first
lip seal member 82 and the second lip seal member 84 made
of the resin or the retaiming ring 87 at the atmospheric air side
B. Accordingly, at a time of installing the lip type seal 81
mentioned above, the lip type seal 81 1s mstalled by using a
snap ring 89 while the lip type seal 81 1s brought into contact
with a step portion 88 provided on an inner periphery of the
shaft hole 72 of the housing 71 so as to apply a compression
load 1 the axial direction, whereby the lip type seal 81 1s
installed 1n a state that the whole thereof 1s compressed in the
axial direction between the step portion 88 and the snap ring
89. However, there 1s such a disadvantage that a work of
installing by using the snap ring 89 while applying the com-
pression load in the axial direction as mentioned above 1s
extremely complicated.

Further, since the cylinder portion 82a of the first lip seal
member 82 1s provided with the annular insertion hole 8256
which 1s open to the atmospheric air side B, a portion at an
outer peripheral side from the nsertion hole 8256 in the cyl-
inder portion 82a 1s formed to have such a shape that the
atmospheric air side end portion 82¢ thereof terminates 1n a
cylindrical shape. Accordingly, since the atmospheric air side
end portion 82¢ rubs the inner peripheral surface of the shaft
hole 72 at a time of the first lip seal member 82 being mserted
into the inner periphery of the shaft hold 72 of the housing 71,
there 1s a case that an evagination 1s caused 1n the atmospheric
air side end portion 82c¢.

PRIOR ART PUBLICATION

Patent Publication

Reference 1s made to Japanese Unexamined Patent Publi-
cation No. 10-318377 and International Application No.
WO02004/076894A1.
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Further, in a bonded type lip seal in which the seal lip 75
made of arubber-like elastic material 1s vulcanization bonded
to the reinforcing ring 77 made of a metal as shown 1n FI1G. 4,
there 1s pointed out a problem of a foaming resistance. In
particular, together with a tendency toward a high speed and
a high temperature of an engine in recent years, a cooling
water of the water pump for cooling the engine tends to
become a high temperature and a high pressure, and a seal
portion ambient atmosphere becomes severe. In the bonded
type lip seal under the use condition mentioned above, since
the seal lip 75 made of the rubber-like elastic material and the
reinforcing ring 77 made of the metal are bonded, there 1s a
case that a foaming phenomenon 1s generated in the seal lip 75
in the case of being used under a high load condition, thereby
lowering a sealing performance.

SUMMARY OF THE INVENTION

Problem to be Solved by the Invention

The present invention 1s made by taking the points men-
tioned above into consideration, and an object of the present
invention 1s to provide a lip type seal 1n which constructing
parts ol the lip type seal can be easily separated and sorted per
material, whereby it 1s possible to comply with necessity for
recycle, an assembly retaining characteristic among the con-
structing parts 1s good, and an 1nstalling workability 1s good
as well. In addition, an object of the present invention 1s to
provide a lip type seal in which a sealing performance can be
stabilized with a good foaming resistance. Further, in addi-
tion, an object of the present invention 1s to provide a lip type
seal 1n which the constructing parts of the lip type seal can be
prevented from being relatively displaced 1n a circumierential
direction, whereby 1t 1s possible to stabilize the sealing per-
formance also 1n this regard.

Means for Solving the Problem

In order to achieve the object mentioned above, 1n accor-
dance with claim 1 of the present invention, there 1s provided
a lip type seal installed to an mner periphery of a shait hole of
a housing to slidably come into close contact with a peripheral
surface of a shatt, the lip type seal comprising:

a first lip seal member made of a rubber-like elastic mate-
rial and fitted to the mner periphery of the shaift hole;

a retaining ring made ol a metal and fitted and retained to
the first lip seal member 1n a non-bonding manner;

a second lip seal member made of a resin and retained by
caulking to the retaining ring; and

a backup ring supporting the second lip seal member,

wherein the first lip seal member integrally has a tubular
portion fitted to the mner periphery of the shaft hole, a radial
portion provided on one end portion 1n an axial direction of
the tubular portion, a seal lip provided on an 1nner peripheral
end portion of the radial portion, and a collar portion provided
on the other end portion 1n the axial direction of the tubular
portion,

wherein the retaiming ring integrally has a cylinder portion
fitted 1n a non-bonding manner between the radial portion and
the collar portion at an 1nner peripheral side of the tubular
portion of the first lip seal member, a first flange portion
provided on one end portion 1 an axial direction of the
cylinder portion in such a manner as to come 1nto contact with
the radial portion, and a second tlange portion provided on the
other end portion 1n the axial direction of the cylinder portion
in such a manner as to come into contact with the collar
portion, and
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wherein the second lip seal member and the backup ring are
retained by caulking between the both flange portions.

Further, 1n accordance with the second aspect of the present
invention, there 1s provided a lip type seal as recited 1n the first
aspect, wherein a convex portion of a part on a circumierence
1s provided in the other end surface 1n the axial direction of the
first flange portion 1n the retaining ring, and the convex por-
tion 1s engaged with the second lip seal member made of the
resin, whereby the retaining ring and the second lip seal
member are prevented from rotating.

Further, 1n accordance with the third aspect of the present
invention, there 1s provided a lip type seal as recited 1n the
second aspect, wherein a concave portion of a part on the
circumierence corresponding to the convex portion 1s pro-
vided in the one end surface in the axial direction of the first
flange portion by the convex portion 1s formed 1n accordance
with a press work, and the first lip seal member made of the
rubber-like elastic material being engaged with the concave
portion, whereby the retaining ring and the first lip seal mem-
ber are prevented from rotating.

Further, 1n accordance with the fourth aspect of the present
invention, there 1s provided a lip type seal as recited 1n the
first, second or third aspects, wherein the lip type seal 1s fitted
to and retained 1n a cartridge, and 1s 1nstalled to a housing via
the cartridge.

The lip type seal 1n accordance with the present invention
having the structure mentioned above 1s installed to the inner
periphery of the shait hole of the housing to slidably come
into close contact with the peripheral surface of the shatft,
thereby sealing between the housing and the shait, and has
four parts including the first lip seal member made of the
rubber-like elastic matenal, the retaining ring made of the
metal, the second lip seal member made of the resin, and the
backup ring as the constructing parts, the retaining ring
among them 1s fitted and retained 1n an non-bonding manner
to the first lip seal member, and the second lip seal member
and the backup ring are retained by caulking to the retaining
ring. Accordingly, since the four parts are assembled in the
non-bonding manner without being bonded to each other, 1t 1s
possible to easily separate and sort each of the parts at a time
of dissembling the seal.

Further, since the second lip seal member and the backup
ring are retained by caulking to the retaining ring, these three
parts can be firmly assembled with each other even in the
non-bonding manner, and are not relatively displaced 1n the
axial direction. Since the retaining ring 1s fitted between the
radial portion and the collar portion at the inner peripheral
side of the tubular portion of the first lip seal member, the first
flange portion of the retaining ring 1s arranged 1n such a
manner as to come 1nto contact with the radial portion of the
first lip seal member, and the second flange portion of the
retaining ring 1s arranged 1n such a manner as to come 1nto
contact with the collar portion of the first lip seal member,
these two parts can be firmly assembled with each other even
in the non-bonding manner, and are not relatively displaced 1n
the axial direction. Accordingly, since all of the four parts are
firmly assembled 1n conjunction with each other, 1t 1s possible
to increase the assembly retaining force among the parts.

Further, the four parts have been already integrated with
cach other by caulking and fitting at a time of installing the lip
type seal to the housing, and the assembly has been finished in
a ready-to-use state. Accordingly, it 1s possible to omit a
regulating step or the like for maintaining an assembly length
precision 1n the axial direction which 1s required 1n an install-
ing step of the conventional non-bonding type lip seal.

Further, since the collar portion 1s provided on the other
end portion 1n the axial direction of the tubular portion 1n the
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first lip seal member, the end portion 1s thickened and 1is
structured such as to be hardly deformed. Accordingly, an
evagination phenomenon 1s not generated at the other end
portion 1n the axial direction of the tubular portion at a time of
inserting the lip type seal to the mnner periphery of the shaftt
hole of the housing.

Further, since the retaining ring 1s fitted and retained 1n the
non-bonding manner to the first lip seal member, the lip type
seal does not have the structure in which the rubber-like

clastic material (the first lip seal member) 1s vulcanized and
bonded to the metal (the retaining ring). Accordingly, even it
the lip type seal 1s used under a high load condition, a foaming,
phenomenon which 1s peculiar to the bonding structure is not
generated 1n the rubber-like elastic matenal.

Further, the increase of the assembly retaining force among,
the parts as mentioned above 1s provided mainly for prevent-
ing the parts from being relatively displaced in the axial
direction, however, there 1s a case that a countermeasure 1s
required for preventing the parts from being relatively dis-
placed 1n the circumierential direction. As mentioned above,
since the second lip seal member and the backup ring are
retained by caulking to the retaining ring, and the retaining
ring 1s fitted between the radial portion and the collar portion
at the inner peripheral side of the tubular portion of the first lip
seal member, each of the parts 1s prevented from rotating to a
certain extent on the basis of caulking force and a fitting
margin, however, there 1s a case that a further countermeasure
for preventing the rotation 1s required. Then, in the case
mentioned above, the convex portion of a part on the circum-
terence 1s provided 1n the other end surface 1n the axial direc-
tion of the first flange portion 1n the retaining ring, and the
retaining ring and the second lip seal member are prevented
from rotating by engaging the convex portion with the second
lip seal member made of the resin (second aspect). Further, 1n
the case that the convex portion 1s formed by the press work,
since the concave portion of a part on the circumierence
corresponding to the convex portion 1s provided 1n the back
surface of the first flange portion (the one end surface 1n the
axial direction), the retaining ring and the first lip seal mem-
ber are prevented from rotating by utilizing the concave por-
tion and engaging the first lip seal member made of the
rubber-like elastic material with the concave portion (third
aspect). In accordance with these structures, it 1s possible to
clfectively prevent the parts from relatively rotating only by
providing the convex portion or the concave portion of a part
on the circumierence 1n the retaining ring.

In this case, the lip type seal 1s directly installed to the
housing, however, may be structured such as to be fitted to and
retained 1n the cartridge and be installed to the housing via the
cartridge 1n place of direct installation.

!

‘ect of the Invention

[T

The present invention achieves the following effects.

In the present invention, since the lip type seal has the four
parts including the first lip seal member made of the rubber-
like elastic material, the retaiming ring made of the metal, the
second lip seal member made of the resin, and the backup
ring, as mentioned above, the retaining ring 1s fitted and
retained 1n the non-bonding manner to the first lip seal mem-
ber, the second lip seal member and the backup ring are
retained by caulking to the retaining ring, 1t 1s possible to
casily separate and sort each of the parts at a time of dissem-
bling the seal. Accordingly, 1t 1s possible to comply with the
necessity for recycle that the constructing parts of the lip type
seal are disposed after being sorted by materal.
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Further, since the second lip seal member and the backup
ring are retained by caulking to the retaining ring, these three
parts can be firmly assembled even 1n the non-bonding man-
ner. Since the retaining ring 1s fitted between the radial por-
tion and the collar portion at the inner peripheral side of the
tubular portion of the first lip seal member, these two parts can
be firmly assembled even in the non-bonding manner.
Accordingly, since all of the four parts can be firmly
assembled, it 1s possible to increase the assembly retaining
force among the parts. Therefore, 1t 1s possible to prevent a
disadvantage that only some of the parts are pulled out at a
time of detaching the lip type seal from the housing like as the
prior art from being caused.

Further, since the four parts have been completely
assembled already at a time when the lip type seal 1s installed
to the housing, 1t 1s possible to omit the regulating step or the
like for maintaining the assembly length precision in the axial
direction which has been required 1n the 1nstalling step of the
conventional non-bonding type lip seal.

Further, since the collar portion 1s integrally formed on the
other end portion 1n the axial direction of the tubular portion
in the first lip seal member, 1t 1s possible to prevent the
evagination phenomenon from being generated in the other
end portion 1n the axial direction of the tubular portion at a
time when the lip type seal 1s inserted to the inner periphery of

the shaft hole of the housing.

Further, since there 1s no structure in which the rubber-like
clastic material (the first lip seal member) 1s vulcanized and
bonded to the metal (the retaining ring), the foaming phenom-
enon 1s not generated 1n the rubber-like elastic material even
if the lip type seal 1s used under the high load condition.
Accordingly, 1t 1s possible to improve the foaming resistance
of the lip type seal, and it 1s possible to stabilize the sealing
performance.

Further, 1n the case that the retaining ring and the second lip
seal member are prevented from rotating by providing the
conveXx portion of a part on the circumierence in the other end
surface 1n the axial direction of the first flange portion 1n the
retaining ring, and engaging the convex portion with the
second lip seal member made of the resin, 1t 1s possible to
cifectively prevent the parts from relatively rotating on the
basis of the structure 1n which the convex portion of a part on
the circumierence 1s only provided in the retaining ring.
Accordingly, 1t 1s possible to prevent the second lip seal
member made of the resin from rotating together by the
sliding motion with the shatt, and 1t 1s possible to stabilize the
sealing performance.

Further, 1n the case that the convex portion 1s formed by the
press work, since the concave portion of a part on the circum-
terence corresponding to the convex portion 1s provided in the
back surface (the one end surface in the axial direction) of the
first flange portion, the retaining ring and the first lip seal
member are prevented from rotating by utilizing the concave
portion and engaging the first lip seal member made of the
rubber-like elastic material with the concave portion. In
accordance with this structure, it 1s possible to prevent the
assembly constructed by the second lip seal member made of
the resin, the backup ring and the retaining ring from rotating
together by the sliding motion with the shatt, and 1t 1s accord-
ingly possible to stabilize the sealing performance.

BRIEF EXPLANATION OF DRAWINGS

FIG. 1 1s a sectional view of a substantial part of a lip type
seal 1 accordance with a first embodiment of the present
invention;
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FIG. 2 1s a sectional view of a substantial part of a lip type
seal 1n accordance with a second embodiment of the present
invention;

FIG. 3 1s a sectional view of a substantial part of a lip type
seal 1n accordance with a third embodiment of the present
invention;

FI1G. 4 15 a half sectional view of a lip seal 1n accordance
with a conventional art; and

FIG. 5 15 a half sectional view of a lip seal 1n accordance
with another conventional art.

DETAILED DESCRIPTION OF PR
EMBODIMENT

L1
vy

ERRED

The present invention includes the following modes.

(1) A metal ring (a retaining ring) i1s provided with a pro-
jection (a convex portion), and 1s provided with a mechanism
for preventing a lip made of a resin from rotating together.

(2) In a l1ip type seal constructed by a liquid side lip and an
atmospheric air side lip, aresin made lip at the atmospheric air
side 1s caulked and fixed between a metal ring (a retaining
ring) and an L ring (a backup ring), the resin made lip 1s fixed
by a projection portion (a convex portion) installed in the
metal ring, and the resin made lip which 1s fixed by the metal
ring 1s {itted 1n the liquad side lip.

Embodiments

Next, a description will be given of embodiments in accor-
dance with the present invention with reference to the accom-
panying drawings.

First Embodiment

FI1G. 1 shows a section of a substantial part of a lip type seal
1 1n accordance with a first embodiment of the present inven-
tion, and the lip seal 1 1s structured as follows. In this case, the
lip seal 1 1s used as a water pump seal for a motor vehicle for
sealing a cooling water. The right side of the figure shows a
cooling water side, that 1s, a sealed fluid side A, and the left
side of the figure shows an atmospheric air side B.

The lip type seal 1 1s structured such as to be installed to an
inner periphery of a shatt hole (a bore) 72 of a housing (a
pump housing) 71 so as to slidably come 1nto close contact
with a peripheral surface of a shatt (a rotating shaft) 73, and
has a seal lip 14 made of a rubber-like elastic material and
arranged at the sealed fluid side A, and a seal lip 33 made of
a resin and arranged at the atmospheric air side B so as to form
a two-stage lip construction.

Further, the lip type seal 1 has four parts including a first lip
seal member 11 made of a rubber-like elastic material and
fitted to an inner periphery of a shatit hole 72, a retaining ring
(a case) 21 made of a metal and fitted and retained 1n a
non-bonding manner to the first lip seal member 11, a second
lip seal member 31 made of a resin and retained by caulking
to the retaiming ring 21, and a backup ring (a metal ring) 41
similarly retained by caulking to the retaming ring 21 and
supporting the second lip seal member 31, as constructing
parts thereof.

First of all, the first lip seal member 11 1s constructed by a
predetermined rubber-like elastic material (for example,
H-NBR), has a tubular portion 12 fitted to an inner periphery
of the shafthole 72, and 1s structured such that a radial portion
13 1s integrally formed from an end portion at the sealed fluid
side of the tubular portion 12 (one end portion 1n an axial
direction) toward an inner side in a radial direction, a seal lip
(a first seal lip) 14 1s integrally formed from an inner periph-
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eral end portion of the radial portion 13 toward the sealed fluid
side A, and a collar portion 15 1s integrally formed from an
end portion at the atmospheric air side of the tubular portion
12 (the other end portion in the axial direction) toward the
inner side 1n the radial direction. The seal lip 14 1s structured
such as to slidably come 1nto close contact with a peripheral
surface of the shaft 73 by a lip end 14a thereot, and a sliding
portion 1s provided with a thread portion (a thread seal) 16
performing a pumping action at a time when the shaft rotates.

The retaiming ring 21 1s constructed by a press worked
product of a metal plate ({for example, a stainless steel or a

steel (SPCC, SPHC and the like)), has a cylinder portion 22

which 1s fitted 1n a non-bonding manner to an annular concave
portion (a fitting concave portion) 17 between the radial por-
tion 13 and the collar portion 15 at an inner peripheral side of
the tubular portion 12 of the first lip seal member 11, and 1s
structured such that a first flange portion 23 1s integrally
formed from an end portion at a sealed fluid side of the
cylinder portion 22 toward an inner side 1n a radial direction,
and a second flange portion 24 1s integrally formed from an
end portion at the atmospheric air side of the cylinder portion
22 toward the inner side 1n the radial direction. Accordingly,
the retaining ring 21 1s structured such as to be formed 1n a
C-shape 1n section which 1s open toward an 1nner side 1n the
radial direction as a whole so as to be pressure 1nserted to the
annular concave portion 17, and when 1t 1s pressure 1nserted,
the cylinder portion 22 comes into close contact with the
tubular portion 12, the first flange portion 23 comes into close
contact with the radial portion 13, and the second flange
portion 24 comes into close contact with the collar portion 15,
respectively. A convex portion 25 and a concave portion 26
are formed 1n the first flange portion 23 for preventing a
rotation, however, a description will be given later of these
clements.

The second lip seal member 31 1s made of a predetermined
resin material (for example, PTFE), has an annular flat sur-
face portion 32, and 1s structured such that a seal lip (a second
seal lip) 33 1s integrally formed on an inner peripheral end
portion of the flat surface portion 32 in such a manner that the
seal lip 1s inclined to the sealed fluid side A. Since the seal lip
33 slidably comes 1nto close contact with a peripheral surface
of a shaft 73 by its lip end 334, and 1s arranged at the atmo-
spheric air side B of the first seal lip 14, it forms a secondary
seal while the first seal lip 14 forms a primary seal.

The backup ring 41 1s made of a press worked product of a
metal plate (Tor example, a stainless steel or a steel (SPCC,
SPHC or the like)) similarly to the retaining ring 21, has a
cylinder portion 42, and 1s structured such that a flange por-
tion 43 1s integrally formed from an end portion at the sealed
fluid side of the cylinder portion 42 toward an 1nner side 1n a
radial direction. The backup ring 41 1s arranged at the atmo-
spheric air side B of the second lip seal member 31, and
perform an operation of supporting the second lip seal mem-
ber 31 from the atmospheric air side B.

The second lip seal member 31 and the backup ring 41 are
fixed by caulking with the retaining ring 21 as mentioned
above, and the flat surface portion 32 of the second lip seal
member 31 and the cylinder portion 42 of the backup ring 41
are fixed by caulking between the first and second flange
portions 23 and 24 at the inner peripheral side of the cylinder
portion 22 of the retaiming ring 21 so as to be arranged side by
side 1n the axial direction. The caulking work i1s done by
bending the second flange portion 24 having a comparatively
thin bent portion. After caulking, the second lip seal member
31 comes 1nto pressure contact with the first flange portion 23
by the flat surface portion 32.
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Further, in the embodiment mentioned above, there 1s par-
ticularly provided with the rotation preventing structure for
preventing the retaiming ring 21 and the second lip seal mem-
ber 31 from rotating, and the rotation preventing structure 1s
constructed by the convex portion 25 provided 1n the first
flange portion 23 of the retaining ring 21. In other words, the
convex portion 23 of a part on the circumference 1s provided
in the end surface at the atmospheric air side of the first flange
portion 23 1n the retaining ring 21, and the retaiming ring 21
and the second lip seal member 31 are prevented from rotat-
ing on the basis of the engagement 1n the circumierential
direction of the convex portion 25 with the second lip seal
member 31. The engagement 1s performed by the convex
portion 25 cutting into the surface of the second lip seal
member 31 on the basis of caulking force at a time of the
caulking work, however, a corresponding concave portion
may be previously provided 1n the second lip seal member 31
so as to it the convex portion 25.

Further, since the retaining ring 21 1s constructed by the
press worked product of the metal plate as mentioned above,
a concave portion 26 of a part on the circumierence corre-
sponding to the convex portion 23 1s formed 1n an end surface
at the sealed fluid side of the first flange portion 23 by forming
the convex portion 235 1n accordance with the press work.
Accordingly, the first lip seal member 11 made of the rubber-
like elastic material 1s engaged 1n a circumierential direction
with the concave portion 26, thereby preventing the retaining,
ring 21 and the first lip seal member 11 from rotating, so that
the rotation preventing structure 1s provided also 1n this man-
ner. The engagement 1s performed on the basis of a part of the
rubber of the first lip seal member 11 cutting into the concave
portion 26 by utilizing a pressure insertion margin of the
retaining ring 21 with respect to the first lip seal member 11,
however, a corresponding convex portion may be previously
provided 1n the first lip seal member 11 so as to be {fitted into
the concave portion 26. A desired number of the convex
portions 25 and the concave portions 26 are provided on the
circumierence, that 1s, they are provided at one position or a
plurality of positions on the circumierence.

Further, an annular projection 18 1s provided on the end
surface at the atmospheric air side of the radial portion 13 1n
the first l1p seal member 11. A whole periphery of the annular
projection 18 comes 1nto close contact all around with the end
surface at the sealed fluid side of the second lip seal member
31 at the inner peripheral side of the first flange portion 23 of
the retaining ring 21, and seals between both the lip seal
members 11 and 31. Accordingly, since the projection 18
mentioned above 1s provided, it 1s possible to improve a
sealing performance between the first lip seal member 11, and
the assembly constructed by the retaining ring 21 including
the second lip seal member 31 and the backup ring 41. Fur-
ther, while the rotation preventing structure 1s provided partly
in the peripheral direction, an attitude of the second lip seal
member 31 becomes stable in the structure in which the
annular projection 18 1s provided and the second lip seal
member 31 1s pushed uniformly 1n the peripheral direction by
the first lip seal member 11, whereby 1t 1s possible to improve
the sealing performance in this regard.

The lip type seal 1 of the structure mentioned above has the
four parts including the first lip seal member 11 made of the
rubber-like elastic material, the retaining ring 21 made of the
metal, the second lip seal member 31 made of the resin, and
the backup ring 41 made of the metal, as the constructing,
parts, the retaining ring 21 among them 1is fitted and retained
in the non-bonding manner to the first lip seal member 11, and
cach of the second lip seal member 31 and the backup ring 41
1s caulked and retained similarly 1n the non-bonding manner
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to the retaining ring 21. Accordingly, since the four parts are
assembled in the non-bonding manner without being bonded
to each other, 1t 1s possible to easily separate and sort each of
the parts at a time of dissembling the seal. Therefore, 1t 1s
possible to comply with the necessity for recycle that the
constructing parts of the lip type seal 1 are disposed after
being sorted by matenal.

Further, since each of the second lip seal member 31 and
the backup ring 41 1s retained by caulking to the retaining ring
21, these three parts can be firmly assembled with each other
even 1 they are not bonded, so that they are not relatively
displaced 1n the axial direction. Since the retaining ring 21 1s
fitted to the annular concave portion 17 between the radial
portion 13 and the collar portion 15 in the mner peripheral
side of the tubular portion 12 of the first lip seal member 11,
the first flange portion 23 of the retaining ring 21 1s arranged
in such a manner as to come into contact with the radial
portion 13 of the first lip seal member 11, and the second
flange portion 24 of the retaining ring 21 1s arranged 1n such
a manner as to come 1nto contact with the collar portion 15 of
the first lip seal member 11, these two parts are firmly
assembled with each other even 11 they are not bonded, so that
they are not displaced relatively in the axial direction.
Accordingly, since all of the four parts are firmly assembled
in conjunction with each other, 1t 1s possible to increase the
assembly retaining force among the parts. Therefore, 1t 1s
possible to prevent the disadvantage that only some of the
parts are pulled out at a time of detaching the lip type seal 1
from the housing 71 like as the prior art mentioned above
from being caused.

Further, the four parts have been already integrated by
caulking and fitting at a time when the lip type seal 1 1s
installed to the housing 71, and the assembly is finished 1n a
ready-to-use state. Accordingly, 1t 1s possible to omit the
regulating step or the like for maintaining the assembly length
precision 1n the axial direction which has been necessary in
the mstalling step of the conventional non-bonding type lip
seal mentioned above.

Further, since the collar portion 15 1s integrally formed on
the end portion at the atmospheric air side of the tubular
portion 12 1n the first lip seal member 11, the end portion 1s
substantially thickened, and 1s structured such as to be hardly
deformed. Accordingly, it 1s possible to prevent the evagina-
tion phenomenon from being generated in the end portion at
the atmospheric air side of the tubular portion 12 at a time
when the lip type seal 1 1s inserted to the inner periphery of the
shaft hole 72 of the housing 71.

Further, since the retaining ring 21 1s fitted and retained 1n
the non-bonding manner to the first lip seal member 11, the lip
type seal 1 does nothave the structure 1n which the rubber-like
clastic material (the first lip seal member 11) 1s vulcanized
and bonded to the metal (the retaining ring 21). Accordingly,
even 1f the lip type seal 115 used under the high load condition,
it 1s possible to prevent the foaming phenomenon which 1s
peculiar to the bonding structure from being generated 1n the
rubber-like elastic material.

Further, since there i1s provided the rotation preventing
structure for preventing the retaining ring 21 and the second
lip seal member 31 from rotating by the convex portion 25
provided in the first flange portion 23 of the retaining ring 21,
it 1s possible to prevent both the parts from relatively rotating.
Theretore, 1t1s possible to prevent the second lip seal member
31 made of the resin from rotating together on the basis of the
sliding motion with the shatt 73, and it is accordingly possible
to stabilize the sealing performance.

Further, since there 1s provided the rotation preventing
structure for preventing the retaining ring 21 and the first lip
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seal member 11 from rotating by the concave portion 26
provided in the first flange portion 23 of the retaining ring 21,
it 1s possible to prevent the parts from relatively rotating.
Accordingly, 1t 1s possible to prevent the assembly con-
structed by the resin made second lip seal member 31, the
backup ring 41 and the retaining ring 21 from rotating
together on the basis of the sliding motion with the shaft 73,
and 1t 1s accordingly possible to stabilize the sealing pertor-
mance.

Second Embodiment

Meanwhile, the lip type seal 1 1s directly fitted to the inner
periphery of the shaft hole 72 of the housing 71 by the tubular
portion 12 of the first lip seal member 11 1n the first embodi-
ment mentioned above, however, may be installed to the inner
periphery of the shait hole 72 of the housing 71 via a cartridge
(a metal ring) 51 as shown 1n FIG. 2.

The cartridge 51 shown 1n FIG. 2 1s constructed by a press
worked product of a predetermined rigid material such as a
metal or the like, for example, a metal plate, 1s formed 1n an
annular shape as a whole, and 1s structured such that the lip
type seal 1 having the structure mentioned above 1s fitted to an
inner peripheral surface of a tube portion 352, and 1s fitted to
the inner periphery of the shait hole 72 of the housing 71 by
an outer peripheral surface of the tube portion 52. An outer
peripheral seal 53 which 1s made of an elastic membrane and
1s 1mnterposed between the cartridge 51 and the 1nner periph-
eral surface of the shaft hole 72 so as to perform a sealing
action 1s attached all around to a whole periphery of an outer
peripheral surface of the tube portion 52. An outward flange-
shaped engagement portion 54 for regulating an insertion
depth 1n an axial direction at a time of inserting the cartridge
51 to the shaft hole 72 1s integrally formed on an end portion
at the sealed fluid side of the tube portion 352. Further, an
inward flange-shaped engagement portion 55 for regulating
an 1nsertion depth 1n the axial direction at a time of 1nserting
the lip type seal 1 to the cartridge 51 1s integrally formed on an
end portion at the atmospheric air side of the tube portion 52.

Third Embodiment

Further, the cartridge 531 may be structured such that the
tube portion 52 1s provided with a stepped shape formed as a
plane perpendicular to the axis, or may be structured such that
the tube portion 52 1s provided with a stepped shape having an
S-shape 1n section. In these cases, a magnitude (a diametrical
dimension) of the cartridge 51 1s varied 1n accordance with a
width 1n a radial direction of the stepped shape. Accordingly,
it 1s possible to 1nstall the lip type seal 1 to the shait hole 72
having a various magnitude by selecting the cartridge 51
having a magnitude coinciding with a diameter of the shaft
hole of an actual machine at a time of installing the lip type
seal 1 to the actual machine. Therefore, it 1s possible to
enhance a general purpose property of the lip type seal 1.

FIG. 3 shows one example of this type of cartridge 51, and
1s structured as follows.

In this example, the cartridge 51 1s constructed by a press
worked product of a predetermined rigid material such as a
metal or the like, for example, a metal plate, 1s formed 1n an
annular shape as a whole, has a small diameter tube portion
56, and 1s structured such that an annular step portion 57 1s
integrally formed on an end portion at the sealed fluid side of
the small diameter tube portion 56 so as to be directed out-
ward 1n a radial direction, a large diameter tube portion 58 1s
integrally formed on an outer peripheral end portion of the
step portion 57 so as to be directed to the sealed fluid side A,
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and the lip type seal 1 1s fitted to an 1nner peripheral surface of
the small diameter tube portion 56 and 1s fitted to an 1nner
peripheral surface of the shait hole 72 by an outer peripheral
surface of the large diameter tube portion 38 as 1llustrated.
The outward flange-shaped engagement portion 54 is inte-
grally formed on the end portion at the sealed fluid side of the
large diameter tube portion 58. The mnward flange-shaped
engagement portion 53 1s integrally formed on the end portion
at the atmospheric air side of the small diameter tube portion
56. The step portion 57 1s formed to have an S-shape or an
approximately S-shape 1n section. As for the step portion 57
formed to have the S-shape 1n section and provided with an
inclined surface portion, since the small diameter tube portion
56 and the large diameter tube portion 58 are arranged 1n so as
to overlap partly in the axial direction, there 1s an advantage
that the length 1n the axial direction can be made short. Fur-
ther, 1n the case that the step portion 57 tends to be elastically
deformed 1n the radial direction, it 1s possible to expect a
follow characteristic with respect to an eccentricity of the
shait 73.

Further, 1n the case of using the cartridge 51 having the step
portion 37 as mentioned above, since a width w 1n the radial
direction of the step portion 57 1s large, and the lip type seal
1 1s arranged 1n an 1ner peripheral side thereot, the rotation
preventing structure constructed by the convex portion 25 or
the concave portion 26 provided in the lip type seal 1 1s
arranged a considerably inner side position in the radial direc-
tion within the shatt hole 72, and the inner side position in the
radial direction corresponds to a position at which a torque for
rotating the seal lip (the second lip seal member 31) 1s com-
paratively small. Accordingly, since the rotation preventing
structure constructed by the convex portion 25 or the concave
portion 26 1s arranged at the position where the torque 1s small
as mentioned above, a sulficient rotation preventing eifect can
be achieved, and there 1s created an advantage that 1t 1s unnec-
essary to add any other peculiar structure for further enhanc-
ing the rotation preventing effect.

What 1s claimed 1s:

1. A lip type seal installed to an 1inner periphery of a shaft
hole of a housing to slidably come 1nto close contact with a
peripheral surface of a shatt, the lip type seal comprising:

a first lip seal member made of a rubber-like elastic mate-

rial and fitted to the inner periphery of said shaft hole;

a retaining ring made of metal and fitted and retained to

said first lip seal member in a non-bonding manner;

a second lip seal member made of a resin and retained by

caulking to said retaining ring; and

a backup ring supporting the second lip seal member,

wherein said first lip seal member integrally has a tubular

portion fitted to the inner periphery of said shait hole, a
radial portion provided on one end portion in an axial
direction of said tubular portion, an annular projection
provided on an end surface at an atmospheric air side of
said radial portion, a seal lip provided on an inner
peripheral end portion of said radial portion, and a collar
portion provided on the other end portion 1n the axial
direction of said tubular portion,

wherein said retaining ring integrally has a cylinder portion

fitted 1n a non-bonding manner between the radial por-
tion and the collar portion at an inner peripheral side of
the tubular portion of said first lip seal member, a first
flange portion provided on one end portion 1n an axial
direction of said cylinder portion in such a manner as to
come mto contact with the end surface at the atmo-
spheric side of said radial portion, and a second flange
portion provided on the other end portion in the axial
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direction of said cylinder portion 1n such a manner as to engaged with said concave portion such that said retain-
come 1nto contact with said collar portion, ing ring and the first lip seal member are prevented from
wherein said second lip seal member and the backup ring rotating,
are retained by caulking between said first and second wherein the annular projection projects axially away from
flange portions, d the end surface at the atmospheric air side of said radial
wherein a convex portion of a part on a circumfierence 1s portion and into an area radially between an inner

provided on the other end surface 1n the axial direction of
the first flange portion, and the convex portion 1s pen-
etrably engaged with the second lip seal member so that
the retaining ring and the second lip seal member are 10
prevented from rotating by the convex portion,

wherein an entire surface at the atmospheric air side of the
annular projection of the radial portion closely contacts
an end surface at a sealed fluid side of the second lip seal
member at an iner peripheral side of the first flange 15
portion of the retaining ring,

wherein a concave portion of a part on the circumierence
corresponding to said convex portion 1s provided 1n the
one end surface 1n the axial direction of the first flange
portion by said convex portion being formed 1n accor-
dance with a press work, and the first lip seal member
made of the rubber-like elastic material 1s penetrably I T

peripheral distal end surface of the first flange portion
and the shaft so as to contact the end surface at the sealed
fluid side of the second lip seal member,

wherein the second lip seal member 1s retained by the
annular projection, and the annular projection forms a
seal between first lip seal member and the second lip seal
member; and

wherein a radial length of the collar portion 1s larger than
that of the second flange portion, and radial length of the
radial portion 1s larger than that of the first flange por-
tion.

2. A lip type seal as claimed 1n claim 1, wherein said lip

.o type seal 1s fitted to and retained 1n a cartridge, and 1s installed

to a housing via said cartridge.
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